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Outline 

•  The Virtual Wave Observatory (VWO) 

•  AloueQe‐2, ISIS‐1, and ISIS‐2 digital topside‐sounder 
ionogram data 

•  AloueQe/ISIS search page 
•  Science projects aided by the search page 
•  AloueQe/ISIS merged data files on CDAWeb 
•  AloueQe/ISIS ionogram data access via the VWO 

•  Encourage inves4gators to make other space‐borne 
sounder data sets accessible via the VWO 



hQp://vwo.gsfc.nasa.gov/ 

Fung [2010] 



AloueQe‐2, ISIS‐1, and ISIS‐2 digital topside‐sounder ionogram data available from 
hQp://nssdc.gsfc.nasa.gov/space/isis/isis‐status.html 
Also locate data via mul4‐parameter search page 

 link to search page  

Benson and Bilitza [2009] 





Search for fixed‐frequency ionograms with sounder 
frequency = FH (electron gyrofrequency) 

 

 

 



SEARCH CRITERIA:   IONOGRAM SEARCH   FIXED FREQ.: 0.480  GMODE:       ON   
FH:               0.47     0.49 

 FILENAME            ORB    LMT   GGLAT   GGLON    ALT   MLT   INVLAT    L    DIP    FH      CHI   GMLAT    GMLON 

 STA YYYYDDDHHMMSS     (HHMM)  (DEG)   (DEG)     (KM) (HHMM)  (DEG)             (DEG) (MHZ)  (DEG)  (DEG)         (DEG) 

QUI_1973079180018  09116  1203   ‐4.67   ‐89.43     1366  1202        26.43    1.25    12      0.476       5       6.30          ‐20.49 

NUMBER OF HITS:        91 
TOTAL NUMBER OF PASS HEADERS IN DATABASE:        7624 
TOTAL NUMBER OF IONO HEADERS IN DATABASE:      337082 
this search took 0.00 cpu second wall clock 4me is 3 seconds 

 
Sample output line 
(ionogram used in Figure 10 
of Muldrew [2006]) 

These results were used by Muldrew [2006] in his interpreta4on of the sounder‐
s4mulated plasma resonance at the electron gyrofrequency fH 

Return to the ISIS data‐restora4on home page to view the ionogram corresponding 
to the above sample output line 



ISIS data‐restora4on page showing link to view ionograms 

 link to view ionograms 



Op4ons for viewing AloueQe/ISIS topside ionograms 
(presently, to view data, individual sta4ons have to be selected) 



Results from 3‐minute 
request for QUI data 
from 1758 – 1801 UT 
on 20 March 1973 

Fixed‐ & fixed/swept‐ frequency ionograms used in Figure 10 of Muldrew [2006] 
   

Good frequency data 
available (FF = 0.48; 
SF = 0.1 – 20 MHz) 

Gyrofrequency (FH) 
from 0.47 – 0.52 MHz   FH = 0.48  



New ISIS‐data op4on resul4ng from a merged data set 
allowing for data selec4on by 4me independent of sta4on 
(ISIS‐1 data from 22 Mar 0000 UT – 24 Mar 1200 UT 1969) 

Sta4on 
Code 

OTT (50) 
RES (43) 

WNK (15) 
SNT (08) 

TRO (69) 

LMT 

GG Lat 

Al4tude 

 

 



ISIS‐1 data from 1259 – 1302 UT on 22 Mar 1969 

Frequency 
informa4on 

Sta4on Code 
OTT 
(50) 

RES 
(43) 

Data gap 
between 
sta4ons 

OTT 
ionograms 

RES 
ionograms 



The data presented so far was obtained from the ISIS data‐restora4on home page 

We are now making these data available via the VWO 



hQp://vwo.gsfc.nasa.gov/ 

 



 
 

 

Presently, only 
ISIS‐1 wave 
data available 
from VWO 
during 
specified 4me 
range in 1969 

Note: 
magnetospheric 
state can also be 

specified 
 



Par4al file lis4ng resul4ng from VWO query request for ISIS‐1 ionogram data over 
4me interval between the OTT and RES coverage near 1300 UT on 22 Mar 1969 

Last OTT ionogram of 
ISIS‐1 pass over sta4on 

First RES ionogram of 
ISIS‐1 pass over sta4on 

 

 

The plot op4on was 
employed to produce 

ionograms for the above 
two files 



ISIS‐1 OTT ionogram from 1259:37 UT, 22 March 1969 obtained from the VWO 



ISIS‐1 RES ionogram from 1301:04UT, 22 March 1969 obtained from the VWO 



Summary 

•  The Virtual Wave Observatory (VWO) is a valuable tool for research with 
wave data that now includes ISIS topside‐sounder data 

•  The digital form of the AloueQe‐2, ISIS‐1, and ISIS‐2 topside‐sounder 
ionogram data enables efficient searching by 4me, geographic & 
geomagne4c loca4on, instrument mode and magnetospheric state 

•  This search capability has provided data for fundamental scien4fic 
advances 

•  The new ISIS merged data files on CDAWeb allow the viewing of ISIS 
topside‐sounder data over 4me intervals independent of sta4on 
selec4on 

•  The ISIS ionogram data access via the VWO offers a similar file lis4ng in 
4me order independent of sta4on 

•  We encourage inves4gators to make their space‐borne sounder data sets 
accessible to the scien4fic community via the VWO  


